Effect of methylxanthines on diaphragmatic fatigue in the piglet.
Studies in adult animal and human subjects have suggested that the methylxanthine drugs can delay the onset or attenuate the severity of diaphragmatic fatigue. We have investigated the effect of aminophylline and caffeine on the pressure-generating capacity of the fatigued diaphragm in 1-mo-old piglets. Measurements of ventilation, transdiaphragmatic pressure, blood gases and pH, diaphragmatic electromyogram, diaphragmatic pressure-frequency curve (PdiFC), diaphragmatic blood flow, and end-expiratory lung volume were obtained at baseline, after 90 min of inspiratory resistive loaded breathing (IRL), and again 30 min after methylxanthine infusion while still on IRL. IRL resulted in a significant decrease in minute ventilation secondary to a fall in tidal volume. Spontaneously generated transdiaphragmatic pressure increased 7-fold from baseline. EMG activity increased to both segments of the diaphragm. Abdominal expiratory muscle activity was noted after the onset of IRL and was accompanied by a fall in end-expiratory lung volume. The PdiFC was significantly decreased from baseline after 90 min of IRL, demonstrating diaphragmatic fatigue. Aminophylline did not alter the PdiFC of the diaphragm. Diaphragmatic electromyogram and tidal volume increased. No change in diaphragmatic blood flow was demonstrated after infusion of aminophylline. Serum theophylline levels averaged 117 +/- 11 mumol/L (21 +/- 2 micrograms/mL). Caffeine administration did not alter the PdiFC or the diaphragmatic electromyogram during IRL. Blood flow to both segments of the diaphragm decreased after caffeine infusion. Serum caffeine levels averaged 86 +/- 30 mumol/L (16.6 +/- 5.9 micrograms/mL).(ABSTRACT TRUNCATED AT 250 WORDS)